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Bibliography of Photon Total Cross Section (Attenuation Coefficient)

Measurements 10 eV to 13.5 GeV

J.H. Hubbell, H.M. Gerstenberg, and E.B. Saloman

Photon and Charged Particle Data Center

Center for Radiation Research

National Bureau of Standards

Gaithersburg, MD 20899

Abstract

We present a bibliography of papers reporting absolute measurements

of photon (X'JV, x-ray, gamma-ray, bremsstrahlung) total interaction

cross sections or attenuation coefficients for the elements and some

compounds. The energy range covered is from 10 eV to above 10 GeV.

These papers are part of the reference collection of the National

Bureau of Standards Photon and Charged Particle Data Center. They

cover the period from 1907 to March 1986. Included with each

reference are annotations specifying the substances studied and the

energy range covered. The bibliography includes about 500 non-

duplicative references to a total of about 20,000 data points. All

these data are available in machine-readable form.

Key words: attenuation coefficient, cross section, bibliography,

data base, gamma rays, photons, x rays.

This work was supported by the NBS Office of Standard Reference Data.
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1. Introduction

Since 1950 the National Bureau of Standards (NBS) has maintained a data

base of measured and theoretical cross section data in the form of reprints,

reports, and personal communications. The purpose is to provide photon (XUV,

x-ray, gamma-ray, and bremsstrahl ung) interaction data required in a variety

of medical, industrial, defense, and scientific applications. This data base

has been used from time to time for the tabulation of photon cross sections

and attenuation coefficients [1-11]. We present a bibliography of the

measured absolute photon interaction cross sections and attenuation coeffi-

cients contained in this data base.

2. Compilation of the Bibliography

The items included in the bibliography have been acquired from a variety

of sources. The archival journals covered by Current Contents have been

reviewed both for articles on attenuation coefficients and for articles in

which attenuation coefficients have been measured incidentally to their main

objective. We have drawn on previous review articles and bibliographies

[12-22]. Also included are unpublished reports and private communications.

In cases where there is multiple publication of essentially the same data only

one reference is made. No attempt has been made to eliminate anomalous data

sets from this listing. The dates of the items in the bibliography range from

1907 to March 1986. Table 1 is a summary of the number of items in this

bibliography by decade of publication. There are a total of 512 separate

references to a total of about 20,000 data points. All these data are

available in machine-readable form.
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3. Description of the Bibliography

This bibliography is an updated and enlarged version of the bibliography

of reference 23. The six-character reference symbols are the same as those of

reference 23. The first two characters are the last two digits of the year of

publication (or report). The next two characters are the first two letters of

the first author's last name. The final two digits (usually 01) are added to

insure uniqueness. The references are arranged in increasing order of year of

publication and within each year alphabetically by first author. For each

item the reference symbol is at the left margin. Next comes a listing of all

authors, the journal title, volume number, pagination and year (or alternate

referencing if not a journal article). The title of the article is given on

the lines following. On the last line, enclosed in parenthesis, is the photon

energy range studied and a listing of the elements measured in order of

increasing atomic number as well as a listing of any compounds measured. An

index to materials covered, arranged by atomic number for elements, and

alphabetically for compounds and for named substances, is provided.

4. Pi scussion

This bibliography has been prepared as part of a critical evaluation of

photon absorption cross sections and includes references to all data sets

wnich provide eitner absolute cross sections or can be converted into absolute

cross sections. Not all the data represented by this bibliography are consis-

tent. As can be seen in the graphs of reference 23, in a recent graphical

intercomparison of Pb data by Gerstenberg [24] and in a forthcoming soft x-ray

intercomparison by Sal Oman [25,26], some data sets appear to have substantial

systematic errors as compared with the "main stream" of data points or with

2



"reliable" theory. Reference 26 provides both tabular and graphical compar-

isons for energies between 10 eV and 100 keV between the data covered in this

bibliography, the semi -empi ri cal cross section compilation of Henke et al

.

[13] and the theoretical photoionization values of Scofield [27].

5. Request for Additions and Corrections

Since we want the NBS data base to be as up-to-date, accurate, and

comprehensive as possible, we would appreciate receiving any corrections and

additions to this work. We would also appreciate receiving copies of any new

papers containing photon absorption cross section data.

Acknowl edgments

The authors wish to thank M.J. Berger for his stimulation and guidance of

this work, Mrs. Gloria Wiersma for her extensive editing of the elements of

the bibliography, and My-Huong Nguyen and Penny Sappi ngton for converting the

bi bl i ographi cal information into machi ne-readabl e form.
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TABLE 1

Number of References in the Bibliography by Decade

DECADE NUMBER OF REFERENCES

1900-1909 2

1910-1919 6

1920-1929 20

1930-1939 49

1940-1949 13

1950-1959 66

1960-1969 168

1970-1979 150

1980-1986 38
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199-216 (1932)
X-Ray Absorption Coefficients in the Range 0.3 to 2.0 Angstroms

(6.404-38.7 keV: Fe, Ni , Cu, Zn, Mo, Pd, Ag, Sn)

32Ro01 Rogers, J. S., Proc. Phys. Soc. London 44, 349-367 (1932)
The Photographic Measurement of the Absorption Coefficients of Gamma-
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(1.76 MeV: C, Mg, A1 , S, Cr, Fe, Ni , Cu, Zn, Br, Mo, Ag , Cd Sn , Sb
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Unterschungen zur Anwendung der loni sati onsmessmethode bei Rontgen

Strahl en
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2 , C

2
H
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2 , CH^, C

2
H
2 , C

2
H^, C

2
H
5 ,
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The Fluorescence Yield from the Lttt Level of Uranium
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The Scattering Coefficients of X-Rays at Short Wavelengths
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34Ca01 Carr, L. H., Phys. Rev. 46, 92-95 (1934)
The L Absorption Discontinuities of Bismuth
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)
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Sur I'Absorption des Rayons Gamma Penetrants
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34Gr01 Grosskurth, K. , Ann. Phys. (Lei.pzig) 20, 197-232 (1934)
Neubestimmung der Massenschwachungskoeff i zi enten monochromati scher
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(5.42-96.9 keV: C, A1 , S, Ni , Cu , Mo, Rh , Ag, Cd, In, Sn , Ta, W, Pt
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The Absorption of Monochromatic X-Rays of Short Wave-length
(59.31-88.37 keV; H, C, A1 , Cu, Ag, Ta, W, Pb, Paraffin)

34Ke01 Ketelaar, H., Piccard, A., and Stahel , E., J. Phys. Radium 5, (Ser. 7),
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Coefficients d' absorption des rayons gamma du radium C
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Some Gamma-Rays Accompanying Nuclear Disintegrations
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An Investigation of the Kl ei n-Ni shi na Formula for X-Ray Scattering,
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Measurement of the X-Ray Absorption Coefficient of Xenon
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L' Absorption des Rayons Gamma dans les Elements Lourds en Relation avec
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Fonction du Numero Atomique
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2
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2
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Die Massenschwachungskoeffizienten monochromati scher Rontgenstrahlen
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Gamma-Radiation from Fluorine Bombarded with Protons
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X-Rays of Wave-Length 1.5 </= Lambda </= 8.3 Angstroms
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2 J CH Cl

2
und C

2
H
5
Br sowie in gasformigem CH^I zwischen
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(6.403-77.10 keV: S, Cl, Br, I, CS

2 , CH
2
Ct

2 , C
2
H
5
Br, CH

3
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Die Massenschwachungskoeff! zienten monochromati scher..Rontgenstrahl en
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3 2 3 4 223
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monochromati scher Rontgenstrahl en von Ni(28),
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49Wa01 Walker, R. L., Phys. Rev. 76, 527-530 (1949)
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ELEMENT INDEX

Z = 1 H 36 REFERENCES
22Ta01 230101 30Ta01 33Me01 34A101 34Ha01 36Ja01 52Le01
53Be02 56An02 58MO01 59Jo01 59Ma01 59Mo01 59Ro02 6OJ0OI
60Wy01 62Ga01 62Wi01 64Co04 65Be01 65Sa01 66Be01 66Be02
67Br01 67He01 68C0O2 69No01 70De01 70Mc01 71Be01 72Ra01
72St01 73Go03 76Fu01 81Um01

Z = 2 He 16 REFERENCES
31De01 55Le01 59Ax01 eiBaOl 62Wi01 64Lu01 64Sa01 65Lo01
66Be01 67He01 70De01 70Mc01 72Wa01 76We01 78Co01 78Ma01

Z = 3 Li 19 REFERENCES
21He01 30Ma01 •5oG©02 35Ma01 570101 57Sc01 59Ma01 59Ro02
eOGaOl 62Ba01 62F101 65We01 67Hu02 68K0OI 69De02 7 IR0OI
73Go03 75Ah01 81Um01

Z = 4 Be 40 REFERENCES
35Ma01 38An01 47Ma01 49La01 51De01 52Co01 52Ja01 53Hu01
54JO01 54Ke01 56An01 57Sc01 59JO01 59Ma01 59Ro02 60Ca01
62Mi01 62W101 63Pe01 64Co01 64Co03 64Ka01 64Lu03 640g01
64Te01 65Ba01 66Be01 67Mc01 69Be01 69De02 69MO01 69Se01
7OC0OI 73Ph01 75Ah01 75Mo01 75Mo02 76Ha02 84Ra02 85Go01

Z = 5 B 4 REFERENCES
59Ro02 67Mc01 68K0OI 73Gp03

z = 6 C 100 REFERENCES
09Ba01 17Ko01 21He01 22Ta01 22Wi01 230101 26A101 28Ku01
30Ta01 3OW0OI 31De01 31Me01 32Ro01 33Me01 34Gr01 34Ha01
34Re01 35Ma01 36Cu01 36Ja01 38An01 39Wr01 45RO01 47Ma01
48Co01 49Wa01 52Co01 52Ja01 52Sh01 52Wy01 53Be02 53Hu01
54Pa01 55Ch01 55Co01 56An02 57Ma01 58Ba01 58Be01 58Er01
58Mo01 58Sa01 58WO01 59JO01 59Ma01 59Ro02 60Ca01 60Wy01
eiLaOl 62Ba02 62Fi01 62Wi01 63Be01 64Mu01 640g01 64Sa03
65Du01 65We01 66Be01 66Wa01 67Br02 67He01 67Ka01 67Mc01
68 F0OI 68Kn01 68We01 69Be01 69Be02 69De02 69Mo01 69Se01
7OC0OI 70De01 70De02 70Wu01 7 IG0OI 71He01 72Mi01 73Go01
73Go02 73Go03 73Mi01 74Ho01 74Jo01 75Ah01 75Ca01 75Mo01
75Mo02 77Mu01 78Co01 79Be01 79Pu01 81Ra01 81Um01 82Ge02
83Ge01 84Ra01 84Ra02 86Br01

z = 7 N 34 REFERENCES
2OH0OI 21He01 22Wi01 28Ku01 29Sc01 3OW0OI 31De01 32Cr01
33Me01 52C101 52We01 54Cu01 58Ma01 59Ro02 60Ca01 61Wi01
62Wi01 63Hu01 65Sa01 65We01 67He01 70De01 71Be01 71De03
72St01 73Go03 73Le01 73Wa02 74Mi01 75Da01 77Sa02 78Bi01
78Co01 81Um01

I

I

I

i
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Z = 8 0 51 REFERENCES
21He01 22Ta01 22Wi01 230101 28Ku01 29Sc01 3OW0OI 31De01
31Me01 31Sp01 32Cr01 33Me01 35Ma01 36Ja01 37Ca01 52C101
52We02 53Gh01 55Ab01 58WO01 59Ro02 60Ca01 61Wi01 62Wi01
63Be01 640g01 65Sa01 65We01 66Be01 67He01 67Ma01 70De01
71Be01 71De03 72St01 73Go01 73Go03 73Le01 73Wa01 74Mi01
75Ah01 75Da01 76BO01 77Sa01 78Co01 78Me01 79Ba01 81Um01
83Sh02 84Ra01 85Sa01

Z = 9 F 12 REFERENCES
39Wr01 59Ro02 63Be01 640g01 65We01 66Ni01 67He01 73Go03
73M101 77Cr01 78CO01 81Um01

Z = 10 Ne 19 REFERENCES
3OC0OI 3OW0OI 31De01 53Le01 60Di01 61Wi01 63Ch01 64Co02
64Ed02 65Sa02 66Bg01 67He01 69Wu01 70De01 70Mc02 72Wa01
74M101 76We01 78C0OI

Z = 11 Na 14 REFERENCES
17KO01 22W101 30Ta01 36Cu01 59Ro02 65We01 66Qu01 67Hu02
68Hu01 68K0OI 73Go03 77Co01 81Um01 84Ra01

Z = 12 Mg 32 REFERENCES
09Ba01 17KO01 22Wi01 26A101 30Ta01 31Me01 32Ro01 35Ge02
35Ma01 36Ja01 39Wr01 52Sh01 53Be02 53TO01 57Ba01 59De01
59Ro02 63Kr01 64Co03 64Ka01 65We01 66Ni01 67Mc01 67We01
68K0OI 7OC0OI 71De02 73Go03 74Mi01 74Su01 79La01 81Um01

Z = 13 A1 164 REFERENCES
07Ba01 09Ba01 lOChOl llChOl IlWhOl 14Br01 16Hu01 17KO01
20S101 21He01 21Ri01 22Du01 22Ta01 22Wi01 24Wo01 25St01
26A101 28H0OI 28J0OI 29Ba01 3OC0OI 30Ta01 31Me01 32Ch01
32Cr01 32Ro01 33He01 34Gr01 34Ha01 34Ke01 34Mc01 34Re01
35Ge02 35Ma01 36Ba01 36Bi01 36Cu01 36Ja01 37Hi01 38An01
39Ha01 39Wr01 45Ro01 47Ma01 47Mc01 48Ad01 48A101 48Co01
49La01 49Pa01 49Wa01 SlArOl SlDaOl 51De01 5 IT0OI 52Co01
52Ja01 52Sh01 52Wy01 53Be02 53Gh01 53Hu01 54Pa01 54Sc01
55Co01 55Fr01 56Ba01 57Br01 57Sc01 57Sc02 58B0OI 59De01
59Ho01 59Ma01 59Ro02 60Ca01 60Eh01 60Ja01 60Wy01 61Ba02
eiLaOl 62Ba02 62Co01 62Wi01 63Ra01 64Co03 64Ka01 64Lu02
64Mu01 640g01 64Te01 65A101 65Ba01 65Co01 65Th01 65We01
66Be01 66He01 66Hu01 66Ni01 67Br02 67Er01 67Er02 67Fo01
67Ka01 67Mc01 67Si01 68H0OI 68Hu02 68Kn01 68K0OI 69A101
69Ha01 69Ja01 69Mo01 69Ra01 69We01 7OC0OI 70Ga01 70In01
70Lu01 70Ma01 71De02 71He01 72Mi01 72Sa01 73Ah01 73Go01
73Go02 73Go03 73Ma01 73Ra01 74Ch01 74Go01 74Ho01 74JO01
74Ki01 74Mi01 74Pa01 74Sh01 74Si01 75Ah01 75Mo01 75Sh01
76Ch01 76Go01 76Lu01 76Ro01 76Se01 77Lu01 77Mu01 78Pe01
78Pr01 79La01 79Ma01 79Pu01 80He01 81Da01 81Ra01 81Um01
84Ra01 84Ra02 86Br01 86Va02
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Z = 14 Si 30 REFERENCES
31Me01 56TO01 58Bo01 59Ro02 61Au01 64Le01 65De01 65We01
66Er01 68K0OI 68Pa01 69A101 69Be01 69Be02 70Ga01 70Ma01
72Br01 73G101 73Go03 73Hi01 73Ma01 73Mi01 74Ha01 76R0OI
77Ge01 77La01 81Ge01 82Ge02 84Ra02 85Mi01

Z = 15 P 8 REFERENCES
17KO01 22W101 30Ta01 59Ro02 6 IB0O2 65We01 73Mi01 81Um01

Z = 16 S 27 REFERENCES
17KO01 22W101 26A101 3OC0OI 30Ta01 3OW0OI 32Ro01 34Gr01
35Ge02 35Ma01 36Cu01 36Ja01 39Ha02 39Wr01 52Sh01 59Ro02
65We01 67He01 67Mc01 69La01 7OC0OI 73Go03 73Mi01 79Pu01
SlUmOl 84Ra01 86Br01

Z = 17 Cl 14 REFERENCES
22W101 3OC0OI 3OW0OI 36Ja01 39Ha02 39Wr01 59Ro02 65We01
67He01 73Mi01 76Ro01 78Co01 81Um01 84Ra01

Z = 18 Ar 30 REFERENCES
29Sc01 3OC0OI 3OW0OI 31De01 31Sp01 32Cr01 55Le01 61Wi01
62Bu01 62Sc01 62Wi01 63Ch01 63Lu01 64A101 64Co02 64Ru01
64Sa02 66Be01 67He01 69De03 69Wu01 70De01 70Mc02 71Be01
72St01 72Wa01 73Ca01 74Mi01 75LO01 76We01

Z = 19 K 8 REFERENCES
17KO01 22Wi01 36Cu01 65We01 67Hu01 73Go03 SlUmOl 84Ra01

Z = 20 Ca 16 REFERENCES
17KO01 22Wi01 35Ma01 36Ja01 39Wr01 52Sh01 65We01 66Ni01
68K0OI 69Be01 69Be02 73Go03 75Ah01 77Cr01 77Lu01 80Pr01

Z = 21 Sc 3 REFERENCES
67Ca01 81Ra01 82Ra01

Z = 22 Ti 37 REFERENCES
39Wr01 52Sh01 53Hu01 59De01 59Ma01 60Eh01 61Sw01 64Ka01
65Ru01 65We01 66Hu01 67Ca01 67Er01 67Er02 67Kn01 67MC01
67M101 68H0OI 68Hu02 68K0OI 69Da01 69De02 69So01 7OC0OI
70Fi01 71He01 72Ky01 72Mc01 72Mi01 73Go03 74Si01 75Mo01
76Ch01 76Lu01 77Lu01 81Um01 84Ra01

Z = 23 V 22 REFERENCES
39Wr01 53Hu01 65Co01 65We01 67Ca01 67Er01 67Er02 68Ho01
68K0OI 69Da01 69Mo01 69So01 70Fi01 72Ky01 74Pa01 75Mo01
75Mo02 76Ha01 76Lu01 77Lu01 78Ra01 80Pr01

Z = 24 Cr 18 REFERENCES
22W101 32Ro01 39Wr01 57TO01 58Sa01 59Ho01 64Ka01 65Co01
65We01 67Er01 67Er02 68K0OI 69So01 7lFi01 72Di01 72Ky01
81Um01 84Ra01
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Z = 25 Mn 12 REFERENCES
22W101 39Wr01 52Sh01 57To01 58Sa01 65We01 67Mi01 69So01
72Ky01 78Br02 81Um01 84Ra01

Z = 26 Fe 58 REFERENCES
07Ba01 09Ba01 14Br01 17Ko01 21He01 22Wi01 23Ri01 26A101
30Ta01 31Me01 32Ma01 32Ro01 34Ke01 35Ma01 35Re01 36Ja01
39Wr01 45Co01 47Ma01 48Ad01 52Sh01 53Be02 57Ma01 57To01
59Ba01 59De01 eOEhOl 61Ba02 62Ba02 62Wi01 64Ka01 65Co01
65We01 67Ca01 67Ka01 67Kn01 67MC01 67Mi01 67Pa01 68K0OI
69A101 69Da01 69De02 69Mo01 69SO01 7OC0OI 70Ma01 71De01
72Ky01 73Ah01 73Go03 74Si01 75Mo01 75Mo02 78Br01 78LO01
78Pr01 84Ra01

Z = 27 Co 23 REFERENCES
17Ko01 22W101 23Ri01 39Wr01 52Sh01 57TO01 59Ax01 59Ho01
62W101 64Ka01 65Co01 65We01 66Qu01 67Ca01 68H0OI 68K0OI
69Mo01 69So01 72Ky01 75Mo01 76Lu01 78Br01 84Ra01

Z = 28 Ni 48 REFERENCES
09Ba01 14Br01 17KO01 22Wi01 23Ri01 26A101 28 J0OI 32Ma01
32Ro01 34Gr01 36Cu01 41La01 52Sh01 53Hu01 57TO01 59De01
59Ho01 60Eh01 62Wi01 64Ka01 65Co01 65We01 66Hu01 67Ca01
67Er01 67Mc01 68H0OI 68Hu02 68K0OI 69Da01 690101 69Mo01
69So01 70Co01 70Lu01 70Ma01 72Ky01 74Si01 75Mo01 75Mo02
76Lu01 77Lu01 78Br01 80Pr01 81Ra01 81Um01 84Ra01 84V101

Z = 29 Cu 139 REFERENCES
07Ba01 09Ba01 14Br01 16Hu01 17KO01 20Si01 21R101 22Du01
22Wi01 23R101 25St01 26A101 28J0OI 29Ba01 30Ta01 3 IC0OI
31Me01 32Ch01 32Ma01 32Ro01 33He01 34Gr01 34Ha01 34Mc01
35Ge02 35Ma01 35Re01 36Cu01 37Hi01 38An01 41La01 44Co01
45Co01 47Ma01 48Ad01 48A101 48Co01 49La01 49Wa01 51Ar01
SlDaOl 51De01 52Co01 52Ja01 52Ro01 52Sh01 52Wy01 53Be02
53Gh01 54HO01 54Pa01 54Sc01 55CO01 55Fr01 56Ba01 57Ra01
57Sc01 57Sc02 57To01 58Mo01 58Sa01 59Ba01 59De01 59HO01
59Hu01 59Ma01 60Eh01 eOKaOl 61Ba02 61La01 62Dy01 62F101
62Wi01 63Ra01 63So01 64Co03 64Ka01 64Kh01 64Mu01 65Ba01
65Co01 65Th01 65We01 66Be01 66Hu01 67Ba01 67De01 67Kn01
67Mc01 68B0OI 68H0OI 68Hu02 68Kn01 68Pa01 69Da01 69De02
69Mo01 69So01 69We01 7OC0OI 70Ku01 700r01 71Ah01 71Gh01
71He01 72Ky01 72Sa01 73Ah01 73Ca02 73GO01 73Go02 73M102
73Ra02 74Ch01 74Go01 74Ho01 74Ma01 74Pa01 74S101 75MO01
76Ch01 76Go01 76Ha01 76RO01 77Mu01 77Ph01 77Sh01 78Br01
78Ra01 79Ce01 79Ma01 79Pu01 80He01 81Um01 82Ge01 82Ge02
84Ra01 84Ra02 86Va01

73



Z = 30 Zn 45 REFERENCES
07Ba01 09Ba01 14Br01 17Ko01 22Wi01 26A101 30Ta01 3 IC0OI
31Me01 32Ch01 32Ma01 32Ro01 35Ge02 36Ja01 39Wr01 52Sh01
53Be02 57Gh01 57Ra01 56Ba01 57Br01 57Ra01 57To01 58Bo01
59Ho01 60Eh01 65Me01 65We01 67Ca01 67Kn01 67Mc01 68K0OI
69De02 69Mo01 7OC0OI 71Gh01 72Ky01 73Go03 74Ma01 74Si01
75Mo01 75Mo02 80Pr01 81Ma01 84Ra01

Z = 31 Gb. 2 REFERENCES
57TO01 59We01

Z = 32 Ge 19 REFERENCES
51G101 56TO01 57TO01 58BO01 6 IB0OI 62Ba03 64Ba01 65De01
65Li01 67Er02 68Ba01 68Ef01 68Pa01 69Gr01 70Ca01 73Go03
73H101 75Mo01 77Ge01

Z = 33 As 4 REFERENCES
17KO01 39Wr01 67MC01 73Go03

Z = 34 S© 12 REFERENCES
17Ko01 35Ma01 36Bi01 36Sc01 38Mu01 39Wr01 52Sh01 58Bo01
62Vo01 70Ca01 73Hr01 84Ra01

Z = 35 Br 10 REFERENCES
22W101 32Ro01 38Mu01 39Ha02 39Wr01 53Gh01 57Gh01 73Go03
SlUmOl 84Ra01

Z = 36 Kr 14 REFERENCES
31De01 60Pe01 63Ch01 64Lu01 64Ru02 66Sa01 67He01 69Ha03
69Wu01 70Br01 70Mc02 71Ed01 75La01 76We01

Z = 37 Rb 2 REFERENCES
73Go03 81Um01

Z = 38 Sr 5 REFERENCES
22W101 39Wr01 68K0OI 81Um01 84Ra01

z = 39 Y 6 REFERENCES
22W101 80Pr01 81Ra01 82Ra01 84Ba01 84Li01

z = 40 Zr 28 REFERENCES
17Ko01 22W101 39Wr01 53Hu01 59De01 eOEhOl 61Sw01 64Ka01
66Hu01 67Mc01 67Zh01 68H0OI 68Hu02 68K0OI 69De02 7OC0OI
73Ah01 74Go01 74Ma01 75Mo01 76Ch01 76Go01 76Lu01 77Lu01
77Mu01 77Ra02 79Pu01 81Um01

z = 41 Nb 16 REFERENCES
17Ko01 36Ba01 61Sw01 62Wi01 66He01 66Hu01 67Mc01 68B0OI
68H0OI 68Hu02 68K0OI 7OC0OI 74Ma01 74Su01 76Lu01 77Lu01
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Z = 42 Mo 38 REFERENCES
17Ko01 22W101 25St01 26R101 32Ma01 32Ro01 34Gr01 36Jo01
39Wr01 52Sh01 52Wy01 53Hu01 59De01 59Ma01 60Eh01 61Sw01
62Wi01 64Ka01 67De01 67Kn01 67Mc01 67Zh01 68H0OI 68K0OI
69De02 7OC0OI 71He01 73Go03 74Pa01 75Mo01 76Ha01 76Lu01
77Ka01 77Lu01 77Sh01 78Pr01 78Ra01 84Ra01

Z = 45 Rh 4 REFERENCES
34Gr01 35Ma01 64Ka01 68Ek01

Z = 46 Pd 10 REFERENCES
14Br01 25St01 26A101 32Ma01 35Ma01 59De01 62No01 64Ka01
66Hu01 68Hu02

Z = 47 Ag 68 REFERENCES
07Ba01 09Ba01 14Br01 17Ko01 21Ri01 22Wi01 25St01 26A101
26R101 28J0OI 29Ba01 31Me01 32Ma01 32Ro01 33Wo01 34Gr01
34Ha01 35Ge02 36Bi01 36Ja01 36Jo01 36Sc01 37Hi01 38An01
41La01 47Ma01 52Sh01 52Wy01 53Be02 57Gh01 58Mo01 59De01
59Hu01 eOEhOl 6 IN0OI 62Wi01 64Co03 64Lu02 67Mc01 67Zh01
68Gh01 68Ha01 68H0OI 68Hu02 68K0OI 69De02 69Mo01 7OC0OI
72Sa01 73M102 73Ra03 74Go01 74Ma01 75Lu01 75MO01 75Mo02
76Go01 76Lu01 77Lu01 77Mu01 77Ra02 78Pr01 79Ce01 79Pu01
SlMaOl 81Ra01 81Um01 84Ra01

Z = 48 Cd 31 REFERENCES
17KO01 22W101 30Ta01 32Ro01 34Gr01 36Bi01 36Sc01 38Mu01
41La01 52Ja01 52Sh01 53Be02 56Ba01 57Gh01 59De01 60Ma01
6 IN0O2 62Wi01 63Ra01 67Kn01 70Ma01 71He01 73Ra04 73Ra05
74Ra01 75Mo01 76Ch01 78Co02 80Pr01 81Um01 84Ra01

Z = 49 In 9 REFERENCES
34Gr01 60Ma01 6IN0O2 62Wi01 64Hu01 67MC01 80Pr01 82Ra01
84Ra01

Z = 50 Sn 78 REFERENCES
07Ba01 09Ba01 14Br01 17KO01 22Wi01 25St01 26A101 26R101
27Ri01 30Ta01 31Ku01 31Me01 32Ch01 32Ma01 32Ro01 34Gr01
34Ke01 34Mc01 35Ma01 36Bi01 36Jo01 41La01 48Co01 49La01
49Wa01 51Da01 51De01 52Co01 52Ja01 52Ro01 52Sh01 53Be02
53Hu01 54Pa01 54Sc01 55Co01 57Gh01 57Ma01 57Ra01 57Sc01
59De01 59Ma01 eOEhOl 6 IN0O2 62Wi01 65Ba01 66Be01 66C0OI
66Lu02 66Qu01 67De01 67Kn01 67Mc01 68Gh01 68Ha01 68H0OI
69De02 69Pa01 7OC0OI 71Ah01 72Sa01 73Go01 73Go02 73M102
74Ch01 74Go01 74Ma01 74Pa01 75Mo01 76Go01 76Ha01 77Mu01
78Ra01 79Ce01 79Pu01 80Gu01 81Ma01 84Ra01

Z = 51 Sb 10 REFERENCES
17Ko01 30Ta01 32Ro01 36Bi01 39Wr01 52Sh01 53Be02 6 IN0O 2
70Ma01 84Ra01

30



Z = 52 Te 12 REFERENCES
17Ko01 36B101 36Sc01 39Wr01 52Sh01 55Wo01 58BO01
66Lu02 70Mc02 73So01 84Ra01

Z = 53 I 10 REFERENCES
22W101 35Ma01 36Ja01 39Ha02 39Wr01 53Gh01 63Sc01
81Um01 84Ra01

Z = 54 Xe 22 REFERENCES
31De01 34Wh01 63Ch01 64Ed01 64Lu01 64Ru02 65Ma01
66Ga01 66Lu01 66Sa01 67He01 67Ni01 67Zi01 68De01
69Wu01 70Mc02 71Be01 71Ed01 75Ed01 75La01

Z = 55 Cs 2 REFERENCES
710t01 73Go03

Z = 56 Ba 10 REFERENCES
22Wi01 26A101 38Mu01 68K0OI 710t01 73Go03 74Ra02
82Sc01 84Ra01

Z = 57 La 8 REFERENCES
67Mc01 67Z101 69De02 7OC0OI 710t01 73Go03 82Um01

z = 58 Ce 10 REFERENCES
39Wr01 67Z101 69Mo01 70Ha02 700r01 710t01 73Go03
82Um01 84Ba01

z = 59 Pr 7 REFERENCES
6 IB0O2 67Z101 69Da01 70Ha02 700r01 82Um01 84Ba01

z = 60 Nd 8 REFERENCES
67Kn01 67Zi01 70Ha02 700r01 73Go03 80Pr01 82Um01

z = 62 Sm 9 REFERENCES
67Z101
84Ba01

69De01 69De02 70Ha02 700r01 73Go03 77Mu01

z = 63 Eu 2 REFERENCES
67Z101 84Ba01

z = 64 Gd 16 REFERENCES
67Kn01 67Mc01 67Zi01 68H0OI 69Da01 69De02 7OC0OI
73Go03 77Ra01 80Gu01 81Ra01 82Ra01 82Um01 84Ba01

z = 65 Tb 5 REFERENCES
69De01 69De02 73Gr01 84Ba01 86Pr01

z = 66 Dy 7 REFERENCES
67Zi01 73Go03 81Ra01 82Ra01 82Um01 84Ba01 84Li01

z = 67 Ho 9 REFERENCES
67Kn01
86Pr01

67Z101 69De01 69De02 700r01 80Gu01 82Um01

61No02

73Go03

65Wa01
69Ha03

SlUmOl

84Ba01

75Mo01

84Ba01

82Um01

700r01
84Li01

84Ba01

81



Z = 68 Er 7 REFERENCES
67Z101 69Da01 80Gu01 82Um01 84Ba01 84Li01 86Pr01

Z = 69 Tm 4 REFERENCES
67Zi01 69De01 69De02 84Ba01

Z = 70 Yb 9 REFERENCES
67Kn01
84Ba01

67Zi01 68C0OI 69De01 69De02 700r01 73Go03 80Gu01

Z = 71 Lu 2 REFERENCES
67Z101 68C0OI

Z = 72 Hf 8 REFERENCES
64Ka01 67Mc01 68K0OI 69De01 69De02 7OC0OI 76Lu01 80Gu01

Z = 73 Ta 42 REFERENCES
34Gr01 34Ha01 35Ma01 36Jo01 41La01 SlDaOl 52Sh01 53Be02
53Hu01 54Ho01 59Ma01 62W101 64Sa02 66He01 66Hu01 67De01
68C0OI 68H0OI 68Hu02 68Ja01 68K0OI 69De02 69Ha02 69Mo01
73M102 74Go01 74Pa01 75Mo01 76Go01 76Lu01 77Ka01 77Lu01
77Mu01 77Ra02 77Sh02 78Ra01 79Pu01 80Gu01 82Um01 83Li01
83Sh01 85Re01

Z = 74 W 42 REFERENCES
17Ko01 26A101 26Ri01 31Me01 . 32Ro01 34Gr01 34Ha01 41La01
52Ja01 52Sh01 52Wy01 53Be02 54Ho01 58Sa01 59De01 61La01
62W101 66Qu01 67De01 67Kn01 67Mc01 68Gh01 68K0OI 68Pa02
69De02 69Ha02 7OC0OI 70Lu01 71He01 73Mi02 73Ra02 75MO01
75Mo02 76Lu01 77Lu01 77Mu01 78Pr01 80Gu01 82Ra01 83Li01
84Ra01 85Re01

Z = 75 Re 2 REFERENCES
69Ha02 76St01

Z = 77 Ir 3 REFERENCES
41La01 69De01 75Cu01

Z = 78 Pt 26 REFERENCES
07Ba01 09Ba01 14Br01 26A101 28 J0OI 29Ba01 32Ro01 33WO01
34Gr01 35Ma01 41La01 47Ma01 52Co01 52Sh01 53Be02 59De01
eOEhOl 62W101 68H0OI 68Ja01 69Ha02 69Pa01 74Ch01 78Pr01
82Ra01 86Pr01

z = 79 Au 57 REFERENCES
09Ba01 14Br01 17Ko01 22Wi01 26A101 26Ri01 29Ba01 31De01
32Ro01 33Wo01 34Gr01 36Sc01 38An01 41La01 52Co01 52Sh01
53Be02 59Be01 59De01 60Ma01 62Wi01 64Lu02 65A101 66Be01
66Hu01 66Ja01 67Er01 67Er02 67MC01 68Gh01 68H0OI 68Hu02
69De02 69Ha02 7OC0OI 70Lu01 73Ra03 74Go01 74Ha01 74Ma01
74Pa01 75Lu01 75Mo01 76Go01 76Lu01 76Re01 77Ch01 77Lu01
77St01
85Re01

77Sh01 78Ra01 79Ce01 79Ma01 79Pu01 80Gu01 83L101

32



Z = 80 Hg 13 REFERENCES
17KO01 31Me01 31Ub01 32RO01 36Ja01 47Ma01 52Sh01 57Gh01
57Ra01 64Mu01 66Qu01 73Go03 84Ra01

Z = 81 T1 4 REFERENCES
38Mu01 52Sh01 61De01 65Do01

Z = 82 Pb 129 REFERENCES
16Hu01 17Ko01 21Ri01 22Wi01 26A101 26Ri01 30Ta01 31Me01
32Ch01 32Ku01 32Ro01 34A102 34Ge01 34Gr01 34Ha01 34Ke01
34Mc01 35Ge01 35Ma01 35Re01 36Ja01 36 J0OI 36Sc01 37De01
37De02 41La01 44Co01 45Co01 45Gr01 45Ro01 47Ma01 47Mc01
48Ad01 48A101 48Co01 49La01 49Wa01 SlArOl 51Da01 51De01
52Co01 52Ja01 52Ro01 52Sh01 52Wy01 53Be01 53Be02 53Gh01
54Ke01 54Pa01 54Sc01 55Co01 56An01 56Ba01 57Br01 57Gh01
57Ma01 57Ra01 57Sc01 57Sc02 58B0OI 58Mo01 59Hu01 59Ma01
59Sc01 60Be01 60Ka01 61La01 62Ba02 62Fi01 62No01 62Wi01
63Ra01 65Ba01 65Th01 66Hu01 66Lu02 66Qu01 67De01 67Ka01
67Kn01 67Mc01 68Di01 68Gh01 68Kn01 69De02 69Mo01 69Pa01
69Sc01 69We01 7OC0OI 70Ma01 700r01 71Ah01 71He01 72Ch01
72Sa01 73Ah01 73A101 73Go01 73Go02 73Go03 73He01 73M102
73Ra01 73Ra02 73Ra03 73Ra04 74Ba01 74Ch01 74Pa01 74Sh01
75Lu01 75Mo01 75MO02 76Go01 76Re01 77Ka01 77Mu01 77Sh01
78Ra01 79Ce01 79Pu01 81Ma01 82Um01 83Li01 84Ra01 84Ra02
85Re01

Z = 83 Bi 22 REFERENCES
17Ko01 26A101 30Ta01 32Ro01 34Ca01 36Sc01 47Ma01 52Co01
52Sh01 53Be02 66Hu01 67Ja01 68Ha01 69Mo01 70Dh01 74Su01
75Mo01 77Sh02 80Gu01 82Um01 83Sh01 84Ra01

Z = 90 Th 15 REFERENCES
26A101 53Be01 59RO01 62Wi01 67Be01 67Mc01 69De02 7OC0OI
76Re01 77Ch01 77Mu01 77Ra02 78Cu01 78Ra01 84Ra01

Z = 92 U 40 REFERENCES
26A101 32Ku01 32Ro01 33St01 34Ke01 36Ja01 47Ma01 49La01
SlDeOl 52Co01 52Ja01 52Ro01 52Wy01 53Be01 54Pa01 58Mo01
59Ma01 59Ro01 65Th01 67Be01 67Mc01 67Pe01 69De02 69Mo01
7OC0OI 71He01 73De01 73Ra03 74Cu01 74Ra01 75Mo01 75Mo02
76Ha01 76Re01 77Ch01 77Mu01 78Cu01 81De01 84Ra01 85Sh01

Z = 94 Pu 5 REFERENCES
59Ro01 67Mc01 7OC0OI 77Ca01 77Ch01

33



COMPOUND AND MATERIAL INDEX

70Br01
AgCl

SlUmOl 84Um01
3 REFERENCES

58Er01
2 REFERENCES

39Wr01
As^Oy 1 REFERENCE

84Ra01
Ba(N03)2 1 REFERENCE

81Um01
BaO

84Um01
2 REFERENCES

64LU03
BeO

65Pr01 82Ba01
3 REFERENCES

84Ra01
Bi(N03 ) 3

* 5H2O 1 REFERENCE

82Um01 ''§4am01
2 REFERENCES

69We01
B
2
O

3
1 REFERENCE

81Um01
CaCl 1 REFERENCE

86Br01
CaC03 1 REFERENCE

84Ra01
CaF^ 1 REFERENCE

39Wr01
CaH

2
1 REFERENCE

82Ba01
CaSO^:Dy(Te1 edyne:Teflon disks) 1 REFERENCE

82Ba01
CaSOj^;Dy(TLD 900) 1 REFERENCE

84Ra01
CaTe 1 REFERENCE

3OW0OI
CCl

32Cr01 67He01
3 REFERENCES

84



84Ra01

81Um01

58BO01

39Wr01

70Ha02

79Wu01

77Le01

74Mi01

67He01

77Le01

69De02

32Cr01

33St01

39Wr01

32Cr01

69We01

39Ha02

64Lu01

CdCl
2

1 REFERENCE

Cdl^ 1 REFERENCE

CdSb 1 REFERENCE

CeO
82Um01 34Um01

3 REFERENCES

86203 1 REFERENCE

CF
2
CI

2
1 REFERENCE

CF
3
CI 1 REFERENCE

'^71601
2 REFERENCES

1 REFERENCE

1 REFERENCE

CH 1 REFERENCE

CHCI
2

1 REFERENCE

CHF
3

1 REFERENCE

CHI
3

1 REFERENCE

CH
62Fi01

2 REFERENCES

(CH^jn 1 REFERENCE

CH
2
CI

2
1 REFERENCE

CHJOCH.).
56LU0I

2 REFERENCES

85



79Wu01

1

REFERENCE

84Ra01

79Wu01

22Bu01

75Da01

33Me01
72St01

70Ha02

33Me01

32Cr01

32Cr01

32Cr01

32Cr01

66Lu01

74Mi01

28KU01

71Be01

22Ta01

22Ta01

CH
3
CI

(CH3Co0)2*C0^*H20

CH3F

CH I

32Cr01 39Ha02

CH
3
OH

"^'^4Lu01

73Le01
64Ru01
75Da01

70De01
77Le01

CH ,0

C H

85Wu01

"^^3^Me01 61Wi01 73Le01

C.H Br

32St01 39Ha02

C2H5CI

(^2^5) 2*0

C H OH

75Da01

(C3H3)3*P0,

1 REFERENCE

1 REFERENCE

3 REFERENCES

1 REFERENCE

10 REFERENCES
70De03 71Be01

1 REFERENCE

2 REFERENCES

5 REFERENCES
74Mi01

3 REFERENCES

1 REFERENCE

1 REFERENCE

2 REFERENCES

1 REFERENCE

C H 4 REFERENCES
33Me01 67He01 73Le01

C,H^O 1 REFERENCE
2 0

C
3
H.O 2 REFERENCES
59Ma01

C
3
H
5
O
2

1 REFERENCE

86



71Be01
CjH^O 1 REFERENCE

75Da01
C
3
H,0H 1 REFERENCE

33Me01
^ 3^3 1 REFERENCE

22Ta01
C
3
H
3
O 1 REFERENCE

22Ta01
C3V2 1 REFERENCE

22Ta01
C.HjO 1 REFERENCE

73Le01
''4^10 1 REFERENCE

713e01
1 REFERENCE

3OW0OI ^=3^er01
2 REFERENCES

230101
0383(^3)3 1 REFERENCE

230101
CgH^^(CH3)

3
1 REFERENCE

230101
C
3
H
5
CH

3
1 REFERENCE

22Ta01
C,H,

220101
2 REFERENCES

230101
1 REFERENCE

32Cr01
CsHi 4

1 REFERENCE

22Ta01
^7^8 1 REFERENCE

230101
^7^16 1 REFERENCE

22Ta01
C,oHi6 1 REFERENCE

37



28KU01
CO

33Me01 71Be01 71De03 73Le01 75Da01
7 REFERENCES
79Ba01

22Bu01
71Be01

CO
28KU01
71De03

31De01
72St01

32Cr01
74Mi01

33Me01
79Ba01

62BU01
11 REFERENCES

39Wr01
[(C02 ) 2

*Fe+ 2H 20 ] 1 REFERENCE

39Wr01
C 0CO

3
1 REFERENCE

84Ra01
CoS0^*7H20 1 REFERENCE

81Um01
Cr03 1 REFERENCE

39Wr01
1 REFERENCE

70Br01
CsCl 1 REFERENCE

710t01
CsF 1 REFERENCE

69Fu01
Csl

70Br01
2 REFERENCES

39Ha02
C$2 1 REFERENCE

81Um01
CuCl 1 REFERENCE

81Um01
CuO 1 REFERENCE

81Um01
CUO3 1 REFERENCE

84Ra01
CuS0^*5H20 1 REFERENCE

64Co04
D

69NO01 72Ra01
3 REFERENCES

35Ma01
D.O

47Ma01 73Ka01 77Ph01

4 REFERENCES

88



2 REFERENCES
82Um01 84IJm01

Er 0 2 REFERENCES
32Um01 840m01

FeS0^*7H,0 1 REFERENCE
34Ra01

QaAs 2 REFERENCES
70Ca01 84Ra01

Gap 1 REFERENCE
70Ca01

GaSb 1 REFERENCE
70Ca01

Gd 0 2 REFERENCES
32Um01 34Um01

Ge6r 1 REFERENCE
51G101

'T

GsCl 1 REFERENCE
51G101

GeH^ 1 REFERENCE
51G101

Ge H 1 REFERENCE
51G101

HCl 2 REFERENCES
72Ha01 74M101

(HCoO) *Pb 3 REFERENCES
63Ch01 82Um01 84Um01

HF 2 REFERENCES
69Be01 69Be02

Hgi2 1 REFERENCE
84Ra01

21He01
H„0( Water)

22Ta01 230101 32Ch01
52Wy01 53Gh01 54Pa01 57Ma01
63SC01 64Te01 65Th01 67Ka01
70De03 71Be01 73Ka01 74JO01
75Ra01 77Ph01 78Pe01 83Sh02

35 REFERENCES
35Ge02 35Ma01 47Ma01
58Wo01 60Wy01 62Ba02
69Be01 69Be02 69We01
74Su01 75Ah01 75Ph01
34Ra01 858101 86Br01

39



32Cr01
H.S

67He01 69La01 72Ha01 72St01
7 REFERENCES

74Mi01 75Da01

82Um01
Ho 0

84dm01
2 REFERENCES

70Ca01
InAs 1 REFERENCE

70Ca01
InP 1 REFERENCE

70Ca01
InSb

84Ra01
2 REFERENCES

70Br01
KBr

81Um01
2 REFERENCES

84Ra01
KBr03 1 REFERENCE

81Um01
KCl 1 REFERENCE

81Um01
KH PO

S4Ra01
2 REFERENCES

69Fu01
KI

70Br01 81Llm01 84Um01
4 REFERENCES

84Ra01
KNO

3
1 REFERENCE

84Ra01
1 REFERENCE

39Wr01
K
2
T603 1 REFERENCE

82Um01 .§4l3m01

2 REFERENCES

65Pr01
LiD 1 REFERENCE

39Wr01
LiF

76Cr01 76La01
3 REFERENCES

82Ba01
LiF:Mg,Ti(TLD 600) 1 REFERENCE

82Ba01
LiF:Mg,Ti(TLD 700) 1 REFERENCE

90



LiF-7(Teledyne)
82Ba01

LiH
65Pr01 69De02

Li OH

81Um01

Li B 0 :Mn(TLD 800)
82Ba01

MgO
81Um01

MnO
39Wr01 8IUm01

MnSO *H 0

84Ra01

NaCl

59Ba01 76Cr01 81Um01 84Ra01

NaF

76Cr01 81Um01

NaHC03
81Um01

Nal

54HO01 54Pa01 63Sc01 69Fu01

NaNO

BlUmOl

NaNO
81Um01 84Ra01

NaWO *2H 0

84Ra01

Na B O/lOH 0

84Ra01

Na CO
3

BlUmOl

Na SO

BlUmOl

Nd 0

32Um01 340 mOl

1 REFERENCE

2 REFERENCES

1 REFERENCE

1 REFERENCE

1 REFERENCE

2 REFERENCES

1 REFERENCE

4 REFERENCES

2 REFERENCES

1 REFERENCE

5 REFERENCES
76Ma01

1 REFERENCE

2 REFERENCES

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

2 REFERENCES

91



70De03 75Da01
3 REFERENCES

39Wr01

39Wr01

84Ra01

39Wr01

69Be01

SlUmOl

72St01

72 St 01

58BO01

72Ha01

82Um01

70Br01

39Wr01

73Hr01

77Le01

72Ha01

72Ha01

NH

?2St01

NH^Br

NH,C1

NH^N03

NH,V03

'^6^Be02

NiO

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

2 REFERENCES

1 REFERENCE

NO

71Be01 71De03 72St01

N.O
71Be01 71De03 72St01

PbTe
66Lu02

PH
3

1 REFERENCE

Pr02 1 REFERENCE

RbCl 2 REFERENCES
81Um01

5^203 1 REFERENCE

Serij 1 REFERENCE

1 REFERENCE

S 1 F, 1 REFERENCE

SiH^ 1 REFERENCE

6 REFERENCES
73Le01 75Da01

7 REFERENCES
73Le01 75Da01 79Ba01

2 REFERENCES

92



66Er01

82Um01

66Lu02

22Bu01

SlUmOl

84Ra01

39Wr01

82Um01

34Ra01

81Um01

70Ma01

84Ra01

70Fi01

70F101

70Fi01

70Fi01

70Fi01

70Fi01

SiO;,

67Er01 67Er02 74M101
4 REFERENCES

Sm O
3

840m01
2 REFERENCES

SnTe 1 REFERENCE

SO.

3OC0OI 3OW0OI 32St01
4 REFERENCES

SrF
2

1 REFERENCE

Sr(N03)2 1 REFERENCE

SrO 1 REFERENCE

Ta 0

840(ti01

2 REFERENCES

Th02 1 REFERENCE

TiO
84Ra01

2 REFERENCES

UO2 1 REFERENCE

002(000)2*3820 1 REFERENCE

VB2 1 REFERENCE

VC 1 REFERENCE

VN 1 REFERENCE

^ 2^3 1 REFERENCE

1 REFERENCE

V2O5 1 REFERENCE
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84Ra01
ZnO

84Ra01
ZnTe

32Cr01
Zr(CH3)2

39Wr01
ZrO

8IUm01

22Ta01
Acetone

22Bu01
32St01

Ai r

28KU01
33Me01

29SC01
54Cu01

30Wo01
70MC02

71GO01
Anisole

74JO01
Aorta

70Ma01
Asphalt

86Si01
Bell Metal

71GO01
Benzene

75Ra01
Blood

75Ph01
Biol ogical Materi alIs (30)

86Br01
Bone Standard

74JO01
Brai n

75Ra01

86Si01
Brass

58Sa01
Carbon Steel

1 REFERENCE

1 REFERENCE

1 REFERENCE

2 REFERENCES

1 REFERENCE

13 REFERENCES
SlOeOl 31Sp01 32Cr01

74M101 76Ha02

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

2 REFERENCES

1 REFERENCE

1 REFERENCE
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74JO01

Carti 1 age 1 REFERENCE

36Bi01
Cel 1 ophane 1 REFERENCE

69Se01
Cl aryl 1 REFERENCE

86Br01
Coconut Oil 1 REFERENCE

57Ma01
Concrete

62Ba02 67Ka01
3 REFERENCES

86Br01
Corn Oil 1 REFERENCE

53Sa01
Cr Steel 1 REFERENCE

71GO01

Cycl ohexane 1 REFERENCE

71GO01
Decal i

n

1 REFERENCE

86Br01
Dried Lean Meat 1 REFERENCE

86Br01
Dry Bone 1 REFERENCE

75Ra01
Egg White 1 REFERENCE

75Ra01
Egg Yolk 1 REFERENCE

35Ma01
Ethyl Alcohol 1 REFERENCE

74JO01

Fat

86Br01
2 REFERENCES

SlDaOl
Formvar 1 REFERENCE

86Br01
Ghee 1 REFERENCE

67Ka01
G1 ass 1 REFERENCE
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Gun Metal 1 REFERENCE
865101

Kidney 1 REFERENCE
74JO01

Kimfoll 1 REFERENCE
SlOaOl

Linotype Metal 1 REFERENCE
865101

Liver 2 REFERENCE5
74JO01 75Ra01

Luci te 1 REFERENCE
78Pe01

Lungs 1 REFERENCE
74JO01

Magnetite Concrete 1 REFERENCE
67Ka01

Makrofol 1 REFERENCE
695e01

Marble 1 REFERENCE
70Ma01

Masonite 1 REFERENCE
70Ma01

Mel Inex 2 REFERENCE5
695e01 70De02

Methane 1 REFERENCE
75LO01

"Mlx-O" 1 REFERENCE
75Ra01

Mn 5teel 1 REFERENCE
585a01

Monel Metal 1 REFERENCE
535a01

Myl ar 3 REFERENCE5
60Eh01 66He01 695e01

Normal and Cancerous Tissue 1 REFERENCE
75Ra01
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0-Xyl ene 1 REFERENCE

71GO01

Paraffin
30Ta01 32Cr01 34Gr01 34Ha01

Parylene C

74Ca01

P-Cymene

7 IG0OI

Perspex(Lucits(C5Hg02)

)

bSSaOl

Phosphor Bronze

53Sa01

Plastic Scintillator
7 IG0OI

PI exigl ass

65Th01 70Ma01 75Ra01

^lumber Solder
86Si01

Polyethyl ene

52 C 0OI 50Eh01 73Pe01 86Br01

Polyi soprene
36Br01

Poly propyl ene(C,Hc)n
70De02 Slbaoi

' '

Polystyrene
588a01 65Th01 67Er01 67Er02

Porcel ain

70Ma01

Presdwood
65Th01

Rubber
70Ma01

Ski n

74J 0OI

Sol der
86Si01

6 REFERENCES
70Ma01 7 IG0OI

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

3 REFERENCES

1 REFERENCE

4 REFERENCES

1 REFERENCE

2 REFERENCES

6 REFERENCES
74Ca01 75Ra01

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE
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Solder Soft 1 REFERENCE
86Si01

Stainless Steel 3 REFERENCES
60Eh01 65Th01 70Ma01

Striated Muscle 1 REFERENCE
74JO01

Teflon(CF ) 2 REFERENCES
64Te01 70Ma01

Terphane 1 REFERENCE
69Se01

•

Testes 1 REFERENCE
74JO01

Thyroid 1 REFERENCE
74JO01

Tol uene 1 REFERENCE
71GO01

Various Muscle 1 REFERENCE
75Ra01

Vena Cava 1 REFERENCE
74JO01

W-Al 1 oy 1 REFERENCE
65Th01

W-Steel 1 REFERENCE
58Sa01

Wax 1 REFERENCE
86Br01

A-150 Dosimetry-Phantom Plastic 1 REFERENCE
85Pe01

A-174 Dosimetry-Phantom Plastic 1 REFERENCE
85Pe01

A-180 Dosimetry-Phantom Plastic 1 REFERENCE
85Pe01

B-lOO Dosimetry-Phantom Plastic 1 REFERENCE
85Pe01

B-109 Dosimetry-Phantom Plastic 1 REFERENCE
85Pe01
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85Pe01
3-110 Dosimetry-Phantom Plastic

C-552 Dosimetry-Phantom Plastic
85Pe01

P-10 Gas

75LO01

40Pb-60Sn
86Si01

50Pb-50Sn
86Si01

66Cu-34Zn
86Si01

67Pb-33Sn
86Si01

75Cu-25Sn
86Si01

79Pb-16Sb-5Sn
86Si01

86Cu-10Sn-4Zn
86Si01

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE

1 REFERENCE
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